gp130 activation is regulated by D2-D3 interdomain connectivity.
Activation of the IL-6 (interleukin 6) receptor subunit gp130 (glycoprotein 130) has been linked to the formation of complexes with IL-6 and the IL-6 receptor, as well as to gp130 dimerization. However, it has been shown that gp130 is present as a pre-formed dimer, indicating that its activation is not solely dependent on dimerization. Therefore the detailed mechanism of gp130 activation still remains to be deciphered. Recently, deletion mutations of gp130 have been found in inflammatory hepatocellular adenoma. The mutations clustered around one IL-6-binding epitope of gp130 and resulted in a ligand-independent constitutively active gp130. We therefore hypothesized that conformational changes of this particular IL-6-binding epitope precedes gp130 activation. Using a rational structure-based approach we identified for the first time amino acids critical for gp130 activation. We can show that gp130 D2-D3 interdomain connectivity by hydrophobic residues stabilizes inactive gp130 conformation. Conformational destabilization of the EF loop present in domain D2 and disruption of D2-D3 hydrophobic interactions resulted in ligand-independent gp130 activation. Furthermore we show that the N-terminal amino acid residues of domain D1 participate in the activation of the gp130 deletion mutants. Taken together we present novel insights into the molecular basis of the activation of a cytokine receptor signalling subunit.